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&) EYE DROPS FOR HEALING WOUND OF CORNEAL EPITHELIUM.

@ Vitronectin is quite effective in healing maladies
of a corneal epithelium. When it is applied to the
wound of the epithelium in the form of eye drops,
the wound can be healed quickly and normal epi-
thelial cells as regenerated. Viironectin is capable of
autoclave sterilization.

Xerox Copy Centre



10

15

20

EP 0 410 006 A1

cenTT -1-

SPECIFICATION

Eye drop formulation useful for treating

lesions of corneal epithelium

(Field of Industrial Application)

This invention relates to an eye drop formulation
which may effectively be used for curing injuries of corneal
epithelium and particularly is concerned with an'eye drop
formulation useful for treating lesions of corneal
epithelium without causing adverse reactions in the course
of healing said lesions.

(Prior Art and Problem to be Solved)

In recent years new eye drops such as one
containing a steroid or an antibiotic have successively been
developed. These eye drops, however, are often applied to a
patient's eyes at a high concentration in order to penetrate
into eye tissues. Consequently, application of some of the
eye drops to a patient's eyes produce adverse reactions such
as delay in healing or regeneration of abnormal epithelia
cells in the defective region.

On the other hand, fibronectin which is a
glycoprotein present in plasma and cell surface not only
promote growth of the corneal epithelium cells but also
enhance adhesion of the same and are considered to be

curative for lesions of the corneal epithelium. Some cases
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reported where fibronectin was applied in the treatment for
intractable lesions of the corneal epithelium.

Fibronectin is, however, unstable to heat, and are
difficult to be sterilized by autoclaving. It is also
reported that the efficacy of fibronectin is questionable.

As a result of extensive studies to develop eye
drop formulations for the effective use in treating lesions
of the corneal epithelium without the above-mentioned
adverse reactions, the present inventor has found that
Vitronectin which is glycoprotein having cell adhesion-
enhancing activities similar to those of fibronectin can
exhibit very high curativeness for injuries of the corneal
epithelium with no adverse reaction. This invention has
been completed on the basis of the above finding. An object
of the invention is to provide an eye drop formulation
suitably used for the cure of lesions of the coroneal
epithelium without adverse reaction.

(Means for Solving the Problem)

This invention is directed to an eye drop
formulation containing Vitronectin for the treatment of
injuries of the corneal epithelium.

Lesions of the corneal epithelium to which the eye
drop formulation of the invention is applicable mean wound
and erosion formed on coronéél epithelium which include, for
example, wound and erosion caused by misuse of contact lens

or wound and erosion occurring in so-called dry eye patients
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who suffer from difficulty in moisting eyes.

Vitronectin is a glycoprotein present in blood of
animals and play an important role in cell adhesion, blood
coagulation, immunological complement, cancer metastasis,
and etc. Effectiveness of Vitronectin as a medicament has
heretofore been not known at all.

Vitronectin used in the invention is collected
from human blood and purified. A preferred method of
collecting and purifying Vitronectin from human blood has
already been proposed by the present inventor wherein
Vitronectin present in organisms, for example, in plasma is
purified by specifically binding it to a glycosaminoglycan-
fixed carrier in the presence of urea (see Japanese Patent
Application No. 125990/1988). Unlike the fibronectin, the
glycoprotein, as described above, the collected and purified
Vitronectin is heat resistant and may be sterilized by
autoclaving to kill possibi; coexisting hepatitis viruses
and others. It ié therefore preferable to use the
Vitronectin sterilized by autoclaving. The sterilization is
carried out preferably under conditions as specified in
Japanese Pharmacopeia, for example, at 115°C for 30 min., at
121°C for 20 min. or at 126°C for 15 min.

In preparing an eye drop formulation, the
Vitronectin thus obtained is duluted by addition of a
physiological saline solution or a buffer solution to a

concentration of 0.1 pg/ml - 500 pg/ml, preferably 10 ug/ml
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- 200 pg/ml. At concentrations below 0.1 ug/ml the efficacy
will not sufficiently be high, and at concentrations higher
than 500 pg/ml it will not significantly be superior. The
eye drop dosage is satisfactorily one drop (about 50 ul) per
dose, several times a day.

An experimental example of the curative effect of
Vitronectin on lesions of the coroneal epithelium in 12
white rabbits will be shown below.

Experimental method: A .cirucular epithalaxic
lesion 6.5 mm in diameter was formed at the center of the
coronea in each of 24 eyes of 12 white rabbits. Immediately
after formation of the epithalaxia, Vitronectin was applied
to one eye and a physiological saline solution to the other
eye. The btronectin was prepared in the form of an eye drop
formulation by sterilizing Vitronectin purified from rabbit
plasma by autoclaving at 121°C for 20 min. and diluting the
sterilized Vitronectin with a sterilized physiological
saline solution to a Vitronectin concentration of 200 upg/ml.
The eye drops were applied to the eye every hour for 12
hours and subsequently every six hours for a total of 48
hours. On applying the eye drops photographs were taken to
measure remaining area of the epithalaxic lesion.

The results are shown in Fig. 1 in which the
horizontal axis represents hours from the initiation of the
eye drop application, and the vertical axis percent change

of the lesional area.
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It was indicated by the above results that 4-6
hours after formation.of the epithalaxic lesion defective
area of the epithelium was significantly smaller in the
Vitronectin-treated eyes than in the physiological saline
solution-treated eyes, or that eye drop application of
Vitronectin is effective in the epithelial defect model of
the rabbit normal cornea at the early curative stage of the
lesion.

Examples of clinical use of the Vitronectin eye
drop formulation of the invention will be given below to
describe the invention in more detail.

Examples of the clinical use
1. H. K., 35-year-old female
Disease: Recurrent erosion of the corneal epithelium

The patient was scratched at her left eye by her
child on June 9, 1988. She visited a nearby physician by
whom erosion of the corneal epithelium was pointed out. The
epithelium was detached once a week after temporary releaf.
Said physician prescribed vitamin and chondroitin eye drops.

An eye ointment was also used at night. However, she

suffered from repeated recurrence and on September 5 she

made her first visit to the hospital attached to Tsukuba
University.
Visual acuity; right 1.0 (n.c.), left 0.6 (n.c.)
Spotted inflammation on the superficial membrane

localized at the lower right portion of the left eye was
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observed.

Progress: On September 12, pathological epithelium was

curetted due to recurrence of the detachment.

Subsequently the patient was examined with conservative

treatment applied. Regenerated epithelium was

pathological. On September 14, the pathological

epithelium was again curetted followed by application of

Vitronectin eye drops (200 pg/ml). After the

curettement, the patient was instructed to apply the

Vitronectin eye drops every one hour and eye ointment

when she went to bed. Normal epithelium was regenerated

on September 19, and the visual acuity of the left eye

was improved to 1.0 (n.c.). No recurrence is observed

until now (October 25).

Judgement: Application of Vitronectin eye drops was

effective,
2. S. I., 4l-year-old male

Disease: Diabetic retinal postoperative erosion of the
corneal epithelium
The patient was diagnosed diabetes in 1975.

Insulin has been given since 1977. The left vitreum was
bleeded in 1987. During 1988 repeated bleeding from the
vitreum seriously decreased his visual acuity and he paid
the first visit to the hospital attached to Tsukuba
University.

Visual acuity, right 1.2 (n.c.), left 0.06 (n.c.)
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On September 27, 1988 excision and cerclage of the left
vitreum were carried out. Erosion of the corneal
epithelium was developed after the operation. The
erosion gradually expanded, and on October 17, it
expanded over the entire area.
Progress: Application of Vitronectin eye drops (200
ug/ml) started on October 18. In a week after start of
the eye drop application epithelium was regenerated over
the entire area of the cormnea. The regenerated
epithelium is slightly pathological at the present
(October 26), progress is under observation while
continuing the eye drop application.
Judgement: Application of Vitronectin eye drops was
effective.

(Effect of the Invention)

As described above, use of Vitronectin as an eye
drop formulation produces excellent therapeutic effects upon
injuries of the corneal epithelium without adverse reaction,
efficacy of the Vitronectin as a medicament having been
unknown at all.

(Brief Description of the Drawing)

Fig. 1 is a graphical presentation of the cure

when the Vitronectin eye drop formulation of the invention

was applied.
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CLAIM
1. An eye drop formulation useful for treating

lesions of the corneal epithelium comprising Vitronectin.
2. An eye drop formulation useful for treating
lesions of the corneal epithelium according to Claim 1

wherein the Vitronectin is sterilized by autoclaving.
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